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This paper reports on research by the authors in deriving indicators of protection
and of other incentive measures in Latin American countries. It describes methods
of estimation by the use of computers and presents the major results obtained so
far. It further examines possible future developments in using simulation models
and in evolving "policy packages" for the developing countries.
1.
Following earlier efforts (Barber, 1955), the concept of effective protection
received considerable attention after the publication of papers by Balassa (1965),
Corden (1966), and Johnson (1965). These contributions reflect a dissatisfaction
with models of international trade and protection which do not allow for trade in
intermediate products. Thus, it has been pointed out that resource allocation and
the protection of particular activities is affected not only by the nominal rate of
protection on the product itself, but also by nominal rates on traded inputs and by
the share of value added in the product price. The effective rate of protection cap-
tures these influences as it involves estimating the margin of protection on value
added.
The effective rate of protection is conventionally estimated in a partial equilib-
rium framework under the following assumptions: zero substitution elasticity
between material inputs and primary factors, constant returns to scale, infinite
foreign elasticities of demand (for exports) and supply (of imports), absence of
distortion in product and in factor markets, and no transportation costs. If
substitution elasticities are zero, effective rates are expressed as the percentage
excess of domestic over foreign value added.
(I) Z'= 7'(I—A)(I-— =
whereZ =columnvector of effective rates of protection;
T =columnvector of nominal tariffs;
A =matrixof direct input output coefficients for domestic and imported
inputs at world prices; and
I —I'A == diagonalizedmatrix of value-added coefficients at world prices.
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Since effective rates are always greater (smaller) than nominal rates on the
product itself if the latter exceed (fall shortaverage nominal rates on intermedi-
ate inputs, the variability of effective rates always exceeds that of nominal rates.
It also follows that the greater are the differences in nominal rates of protection on
products and their inputs and in the share of value added among industries, the
greater will be variations in effective rates of protection as compared to nominal
rates.
The additional information provided by the effective protection concept, and
hence its practical usefulness, thus depends on the extent of interindustry differences
in nominal rates and in value-added shares. This explains the importance of the
use of effective rates in developing countries and, particularly, in the countries of
Latin America where nominal rates vary to a substantial extent. In several of these
countries, nominal rates range from less than zero (this will be the case for com-
modities subject to export taxes) to 150 to 200 percent.
We have assumed so far that transportation costs are nil. Under this assump-
tion, all goods would be traded so that only production costs at the last stage of
fabrication would be relevant, and effective rates could be calculated by utilizing
(1). However, in reality, a variety of goods are not traded because the cost of
transportation makes this prohibitive. Such "nontraded" goods generally include
electricity, gas, water, banking, insurance, domestic trade and transportation, and
other services. They are used as inputs in the production of traded goods.
The treatment of nontraded inputs will depend on the objective of calculating
the effective rate of protection. If this is designed as a measure of the incentives
provided to particular industries, we need to estimate the increase in the cost of
nontraded goods to the producer that results from protection. In turn, if the
effective rate of protection is used to estimate the cost of protection, the cost of
nontraded inputs to the national economy should be included with the direct àost
of processing. The former objective is served by applying the so-called Balassa
method; and the latter, by employing what has come to be called the Corden
method.
The Balassa method assumes infinite elasticity of supply of nontraded goods,
so that protection-induced increases in the prices of traded commodities used
directly and indirectly in producing nontraded goods are assumed to be shifted
forward. The Corden method, too, assumes forward shifting of increases in these
prices, while including direct and indirect value added in the production of non-
traded goods with value added in processing.
In the practical application of the two methods, the input-output coefficients
for nontraded inputs are divided into two parts: (a) material goods used directly
and indirectly in producing nontraded goods and (b) value added expended
directly and indirectly in the production of nontraded goods. This calculation is
effected by using a semi-input-output method which involves utilizing elements of
the matrix of direct and indirect value added and material input coefficients for
nontraded inputs, without further partitioning the material inputs used in the
production of nontraded goods. It is apparent that the difference in the formulas
used for estimating the effective rate of protection under the Balassa and Corden
methods is that the former includes, and the latter excludes, in the denominator
of the equation, the cumulated value-added elements of nontraded inputs.Protection and Other Incentive Measures 333
(2) Z'8= — A,—RA,,,] 11 — —
—1,
(3) ZIC= T[I—A1—RA,,,][I—1'A,—1'A,,,—
wherethe superscripts indicate the Balassa and Corden methods respectively,
A, =directcoefficient matrix for traded inputs;
A,,, =directcoefficient matrix for nontraded inputs into traded commodities;
Rtotalcoefficient matrix of material inputs into nontraded goods; and
=totalcoefficient matrix of domestic value-added inputs into nontraded
goods.
The effective rate of protection calculated by using the Corden method can
be reinterpreted as measuring the direct domestic costs of earning and saving
foreign exchange. In turn, the so-called Bruno ratio shows the total (direct plus
indirect) domestic cost of earning and saving foreign exchange by combining the
cost of domestic fabrication at all stages of processing (Bruno, 1965). It is calculated
by dividing the sum of direct and indirect domestic value added by net savings in
foreign exchange, which latter is defined as the difference between the world-
market price of the product and the world-market value of imported inputs used
directly and indirectly in domestic fabrication.
(4) B' =W'[I—A] — N'(I—A)
where V =columnvector of value added per unit of output at world prices.
W =columnvector of domestic value added per unit of production at
domestic prices;
P =columnvector of international prices per unit of production; and
N =columnvector of imported inputs per unit of production.
Thus, while the effective rate of protection is estimated by the use of the semi-
input-output method, the estimation of the Bruno ratio involves using a full
input-output method. It can easily be shown (Balassa-Schydlowsky, 1968) that
the latter is equivalent to the weighted average of effective rates at various stages
• of fabrication, the weights being world-market value added at the different stages.
(5) B =1+ V'z[l —A]1[V'(I—
whereV =columnvector of value added per unit output at world prices.
Calculations of effective rates of protection and the Bruno ratio are custom-
arily made at the existing exchange rate. However, this rate reflects the structure
of protection itself and, in order to estimate net rates of protection and the cost of
protection to the domestic economy, calculations need to be made at the exchange
rate that would obtain under free trade. In practice, this involves adjusting the
results obtained at the existing exchange rate for the difference between this and
the free-trade rate.
2.
In the research project on "The Structure of Protection in Developing Coun-
tries," calculations of effective protection and the cost of protection were made,
among others, for Brazil, Chile, and Mexico (Balassa, 1971). In the following,
we briefly report on these results; in all cases, estimates adjusted for the difference
between the existing and the free-trade exchange rates are shown.334 Economic and Social Research in Latin America
The system of protection in allthreecountries is characterized by discrimina-
tion in favor of the manufacturing sector and against primary activities. However,
the extent of this discrimination is substantially greater in Chile and in Brazil than
in Mexico. This is shown by the fact that net effective rates of protection on
manufacturing activities 68 percent in both Brazil and Chile, as against
16 percent in Mexico.
Brazil and Chile also show much variability in effective rates of protection,
indicating that the incentives provided to individual industries differ to a consider-
able extent. Nevertheless, a definite pattern emerges in the two countries; we
observe an escalation in the level of protection from lower to higher levels of fabri-
cation. Nominal and effective rates tend to be the lowest on construction materials,
followed by intermediate products at lower levels of fabrication, machinery,
intermediate products at higher levels of fabrication, and consumer goods (Table
1).
TABLE I
NET NOMINAL AND ErnCTIVE RATES PRomcrION IN MANUFACTURING INDUSTRIES
(percent]
Brazil(1966) Chile (1961) Mexico(1960)
NominalEffective NominalEffective NominalEffective
Rates Rates Rates Rates Rates Rates
Construction materials 41 47 —1 —2 —12 —7
Intermediate products I 52 66 —9 1 12 26
Intermediate products II ' 30 54 15 27
Nondurable consumer . , .
goods 89 115 81 124 15 19















Manufacturing total3 55 68 26 68 14 16
SOURCE: Bela Balassa, The Structure of Protection in Developing Countries (Baltimore: Johns
Hopkins University Press, 1971), p. 56.
Included with intermediate products I.
2Indudedwith consumer durables.
Includes processed feed.
The escalation in the structure of protection also explains the fact that in both
Brazil and Chile effective rates tend to exceed nominal rates by a substantial
margin. These differences, in turn, are relatively small in Mexico, where the extent
of escalation of nominal rates of protection is small. Moreover, in part because of
competition from smuggling, nominal rates on nondurable consumer goods do
not exceed those on their inputs, and effective rates are, in fact, lower than nominal
rates.
While protection encourages import substitution, export industries are
penalized by export taxes, tariffs on their inputs, and the overvaluation of the
exchange rate, as compared to the free-trade situation. The extent of discrimination
against export industries is again substantial in Brazil and Chile, while it is small
in Mexico; net rates of effective protection of export industries averaged —36 and
—27 percent in the first two countries, and —5percentin the third. Apart fromProtection and Other Incentive Measures 335
discriminationagainst export industries, the system of protection in the three
countries also involves a bias against exporting in import-substitution industries.
This is because, until recently, the protection of sales in domestic markets did not
have its counterpart in subsidies to exports, and thus domestic sales were more
profitable than export sales.
The extent of the, bias against exporting is measured by calculating the
percentage excess of domestic value added in import substitution over that
obtainable in exporting. In Brazil and Chile, this ratio exceeded 100 percent in
most manufacturing industries; i.e. to compete in export markets, producers
would have had to operate with a value added less than one-half of that obtainable
in producing for domestic markets. In turn, relatively low tariffs on imports
limited the extent of the bias against exporting in Mexico.
Discrimination among economic activities involves a cost to the national
economy, since resources are reallocated from low-cost to high-cost industries.
In Brazil and Chile, there are even instances when protection makes the domestic
production of commodities profitable in industries where value added at world-
market prices is negative; i.e. the world-market value of intermediate inputs
exceeds that of the product itself. This may be due to the monopolistic position
of the seller of parts and components, their high transportation costs, the waste
of materials, the unsuitability of the countries' resource endowment for the pro-
duction of the commodity in question, or may simply be the result of the allocation
of resources brought about by protection, as shown by Guisinger (1969).
Negative value added at world-market prices prcvides extreme cases of the
cost of protection. On the national-economy level, this cost was estimated following
a method developed by Bergsman (1971): by separating protected industries into
two groups, depending on whether they can be expected to disappear or to continue
under free trade. The saving in costs in the first group of industries was considered
an improvement in static (allocative) efficiency; in the second group, production
costs were assumed to decline to competitive levels under free trade. In the latter
case, the estimates are presumed to represent the dynamic costs of protection
resulting from the use of backward and small-scale methods in the confines of
protected domestic markets. In addition to the static and dynamic costs of protec-
tion, 'its consumption effects, terms-of-trade effects, and the increased costs of
exports under free trade were also estimated. The resulting net cost of protection
is shown in Table 2 as a percentage of the gross national product. It appears that
this cost was the greatest in Brazil (9.6 percent) and in Chile (6.2 percent), and
was relatively small in Mexico (2,5 percent).
These results are useful in indicating the extent and the cost of protection in
the three Latin American countries. They were further utilized to show the relation-
ship between the structure of protection and economic growth in these countries.
The comparisons are favorable to Mexico where relatively low levels of protection
and the low extent of discrimination against exports seem to have favored economic
growth, while high protection and discrimination against exports hampered growth
in Brazil and Chile (Balassa, 1971, Chap. 4).
While estimates of effective protection, adjusted for the difference between
the existing and the free-trade exchange rate, indicate the increased costs of
processing allowed by protection in Latin American countries, the total cost of336 Economic and Social Research in Latin America
TABLE2








Static (allocative) cost of protection of import substitutes' 0.6 1.4 0.6












Cost of increased exports under free trade5 —0.2 1.9 —0.1
Net cost of protection 9.5 6.2 2.5
Bela Balassa, The Structure of Protection fri Developing Countries (Baltimore: Johns
HopkinsUniversity Press, 1971), p. 82.
Excess costs plusabove-normalprofits and wages in industries that would not surviveunder free
trade.
2Excesscosts plus above-normal profits in industries that would become competitive under free
trade.
Consumer surplus on the increased consumption of imports. 'Reductionsin export prices in the event of free trade.
3The rise of the cost of exports under free trade under the assumption that export industries are
subject to increasing costs.
production in Latin America has also been raised by the high cost of intermediate
inputs due to the application of protective measures. Comparing total costs or
prices at the existing exchange rate, in turn, has given rise to what can be termed
the "inefficiency illusion" of Latin American industry (Schydlowsky, 1971a).
Comparisons of domestic and foreign prices, made by translating the former
into dollars at the existing exchange rate, are often used as evidence for the
inefficiency of Latin American industry. But such comparisons are inappropriate
for the problem at hand, since domestic prices are raised by tariffs and other
protective measures on intermediate inputs, as well as by the overestimation of
domestic value added at the existing exchange rate. Indeed, a substantial part of
the observed price difference is due to the improper valuation of intermediate
inputs and productive factors, so that after appropriate adjustments, inefficiencies
in Latin American industries will appear to be much smaller than price comparisons
at the existing exchange rate would indicate.
3.
Estimates of nominal and effective rates of protection show the impact on
relative prices and value added of measures of protection. These include "price"
measures such as ad valorem and specific tariffs, import surcharges, advance
deposits for imports, export taxes and subsidies, and multiple exchange rates, as
well as "nonprice" measures such as quotas, licensing, and exchange controls. In
the study referred to above, all price measures were expressed in terms of ad
valorem tariffs that are levied as a percentage of import value. In turn, in the case
where imports are limited by quantitative restrictions, we calculated the tariff
equivalent of these restrictions as the excess of domestic over foreign prices. Price
comparisons were also made wherever tariffs are prohibitive.Protection and Other Incentive Measures 337
Measures of protection are the principal incentives affecting the allocation
of resources in Latin American countries. But other types of incentives including
credit, tax, and expenditure preferences may also be applied and, for the producer,
the combined effects of all incentive measures will be relevant. Correspondingly,
in the research project on "Development Strategies in Semi-Industrial Countries,"
all quantifiable incentive measures are being considered. In the framework of this
project, directed by Bela Balassa, studies dealing with two Latin American
countries, Argentina and Colombia, are being carried out by Daniel M. Schydlow-
sky jointly with several associates.
Credit preferences may take the form of loans at rates granted to
particular industries for exports and import substitution, for domestic and foreign
investment, and for investment in selected regions. The government may also
establish interest ceilings for bank loans and may interfere with the allocation of
credits by the banks. In turn, in the presence of interest-rate ceilings and credit
rationing, unofficial ("gray," "black," or "street") credit markets may develop,
with higher interest rates. The difference between the rates actually paid and that
obtainable in the absence of governmental intervention, then, will express the
extent of credit incentives in a particular situation.
In turn, a nondiscriminatory tax system would entail applying a value-added
tax that is rebated on exports and imposed on imports. Such a tax could not,
however, be taken as a norm for making comparisons with the actual tax system,
since this would negate the government's prerogatives to fashion the tax system
to serve income-distributional objectives. It appears more appropriate, therefore,
to consider each tax individually and to calculate the extent of incentives due to
the differential treatment of various activities, in the form of deviations from the
average in tax rates, tax exemptions, depreciation provisions, and loan carry-for-
ward regulations applying to particular activities. Indirect taxes on imports and
wage taxes, too, will have differential effects.
Incentives to individual industries may also be provided through government-
expenditure preferences. Some of these, such as preferential railroad and elec-
tricity rates, export-promotion efforts, or the financing of research in a particular
industry, are relatively easy to quantify. Others may, however, benefit several
industries and necessitate a division of the relevant expenditures among them.
Yet others are gcneral in character, and it will rarely be possible to calculate their
incidence to particular activities. This conclusion also applies to the general
economic "climate," including the efficiency of government administration, the
prevalence of competition, and political and social conditions, in general. Taking
account of quantifiable credit, tax, and governmental-expenditure measures
makes it necessary to reformulate the effective rate of protection concept. This is
replaced by effective rate of subsidy, which will indicate the net incentives pro-
vided to value-added activities. Similarly, the cost of protection concept needs
to be reformulated to express the cost of all incentive measures to the national
economy.
Just like the effective rate of protection, effective rate of subsidy calculations
express the net effect of incentive measures as a proportion of value added. This
will be the appropriate procedure as long as the productive factors, whose re-
muneration is included in value added, are available in fixed supply. In turn, if338 Economic and Social Research in Latin America
we abstract land and assume that capital is mobile internationally,, effective pro-
tection should be calculated with respect to labor (Basevi, 1966). If, on the other
hand, the labor supply is infinitely elastic in the relevant range, entrepreneurs can
obtain labor at a constant wage rate, and the relevant indicator of net incentives
will be the effective rate of subsidy to cash flow (Schydlowsky, 1967).
While the assumption of the infinite elasticity of supply of capital does not
appear realistic in developing countries, the labor supply is often rather elastic. To
take account of this possibility, in the research project referred to above, the
effective rate of subsidy is calculated with respect both to value added and to cash
flow.
Further considerations are introduced in the event of factor-market imperfec-
tions. The effective rate of subsidy will now be calculated differently, depending
on whether it is to indicate the extent of incentives for the entrepreneur or the cost
of incentives to the national economy. In the first case, we will calculate a private
effective rate using market prices; and in the second, a social effective rate using
shadow prices.
4.
Effective rate of protection analysis has direct application to the construction
of systems of protection. In the absence of infant industry and optimal tariff
arguments, externalities, and factor-market distortions not compensable by other
policy measures, optimal allocation of resources requires equal and uniform
effective protection for all productive activities, whether they be export producers
or import substituters. Such a situation is achieved either by free trade and an
exchange rate that equilibrates the market, or by its equivalent combination of
exchange rate with uniform import duties and export subsidies.
A different policy problem arises when inelasticity of foreign demand or
systematic differences in factor costs make it desirable to discriminate between
different types of producers, say, traditional exporters and others. Tax/subsidy
rates and the exchange rate should now be set so as to maximize foreign-exchange
earnings from traditional exports, and to provide uniform effective protection to
all other activities. In this case, the required nominal rates can be derived from the
following formula:
(6)
where T =columnvector of nominal rates;
z =uniformdesired effective protection, a scalar;
A1 =matrixof input-output coefficients excluding inputs of traditional
export commodities, i.e. A1 + M =A;
M =matrixof inputs of traditional export commodities; and
V1 =columnvector of value-added coefficients for activities other than
traditional export ones.
If some group of activities yield external economies or are infant industries,
it may be desirable to provide them with higher effective protection in order to
bring private benefits into line with social benefits. In this case, the construction
of the nominal tariff proceeds by defining a vector of desired effective protections,Protection and Other Incentive Measures 339
Z, and then applying the following formula:
(7) T=(l —A'Y1(PZ),
where A =inputcoefficients of all activities;
V =value-addedvector for all activities; and
=diagonalization.
Combining optimal tariff arguments with infant-industry protection or
external economies requires taking into account differentiation or the tariff due to
desired differences in effective protection and due to differential input intensity in
inputs of traditional export commodities. The general formula applicable then
becomes a combination of (6) and (7), as follows:
(8) T=u—A'1y1lcZ.
A more complex tariff construction problem ensues if the market prices of
factors of production diverge from their shadow prices. Optimal allocation would
now require equalizing the social effective rate of protection, i.e. the ratio of
domestic value added at shadow prices to the value added at world prices. In the
absence of other policy measures to offset the divergence between social and private
prices, uniform effective protection at market prices will imply differential social
effective rates of protection. Hence, optimal allocation requirements under these
conditions require incorporating into the nominal tariff structure appropriate
subsidy elements to cover the divergence between social and private costs. The
nominal tariff structure incorporating the subsidy elements under the assumption
of fixed factor proportions can be calculated as:
(9) T= (I— A'Y1[V'z ÷ L5L + KsK + (1 —L—K)sl..L_K],
where L =columnvector of labor input coefficients;
K =columnvector of capital input coefficients;
1 —K—L=columnvector of primary factor input coefficients of other
than capital and labor; and
SL, K, 1 —L—K=scalarsof subsidy or tax needed to equalize social and private
factor costs.
Taking into account simultaneously optimal tariff arguments, infant-industry
considerations, externalities, and subsidies to cover divergences between social
and private costs, nominal tariffs should be constructed according to the following
formula:
(10)
It should be pointed out that the discussion so far has assumed that tariffs are
used exclusively for the purpose of optimizing the production structure, and the
inclusion of considerations relating to the structure of demand complicates the
analysis still further. On the other hand, the inclusion of noncompetitive imports
subject to a revenue tariff can easily be accommodated by the addition of a term
in the bracket on the right-hand side of equation (10), where N is defined as
the matrix of coefficients of noncompetitive imports, provided A1 is replaced by
A2, defined to exclude noncompetitive import coefficients from the matrix, i.e.
A2 +N=A1.340 Economicand Social Research in Latin America
It is very important to note that apart from the trivial case when uniform
tariffs and export subsidies apply to all commodities, none of the tariff structures
developed above yield a uniform nominal tariff, thus disproving the intuitively
plausible notion that a uniform nominal tariff provides the desirable uniform
effective protection. Uniform nominal protection will offer uniform effective pro-
tection only under the restrictive condition that there are no inputs of traditional
export commodities into protected industries. For uniform effective protection
(at market prices) to be optimal, however, it is also required that: (i) the desired
infant-industry protection be uniform; (ii) external economies be uniform; and
(iii) the subsidy required to equate market to social costs either be uniform or be
provided through policy measures other than the tariff.
5.
Export promotion can also be analyzed in the context of an effective rate of
protection framework. The antiexport bias in the tariff system arises usually from
protection on inputs which is not compensated by an appropriate subsidy on the
exports of the particular commodities, while such a subsidy is forthcoming for
sales to the domestic market through the tariff on the output.
In the absence of export subsidies, the taxation of potential exports implicit
in this situation can be derived directly from (1) by dividing effective protection
into its two components: (1) increased revenue on sales due to the output tariff; and
(ii) increased cost for inputs due to the tariffs on the inputs.
(11) Z'=ZTV' —TAV1.
The implicit taxation on potential exports is given by the second term alone. The
discrimination in favor of sales to the domestic market is given in absolute size by
the first element.
It naturally follows that a drawback system designed to put export producers
on an equal footing with their foreign competitors should refund to producers the
total implicit tax to which they have been subject, i.e. TA V'. Traditional draw-
back systems, however, only refund the duties actually paid, not refunding any
excess cost of domestically purchased inputs. Thus, if the input-output matrix is
disaggregated into a matrix of domestic coefficients Ad, and a matrix of coefficients
of imports Am, we have:
(12)
TAm insofar as determinable.
They still leave exporters subject to the implicit tax of arising from excess
cost of domestic inputs.
It should also be noted that neither a traditional drawback system, nor a
generalized one refunding all implicit taxation, equalizes incentives between sales
to the domestic market and to export markets. Even in the presence of such systems,
a discrimination against export sales equal to exactly Z' will then remain.
In order to equalize the incentive to produce for the export market in com-
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are necessary. These should be set equal to the rate of nominal protection in indus-
tries operating at full utilization of capacity. If exports would take place on the
margin out of unused capacity or making use of economies of scale, subsidies
covering marginal cost would suffice. In the latter case, however, a reduction of
nominal import protection would be necessary to equalize the subsidization offered
to domestic and foreign sales, but contraction of firms may then ensue as a result
of total revenue falling below total cost.
The export subsidies involved are usually regarded as having a fiscal cost.
In many developing economies where the raising of taxes is a difficult matter, such
a fiscal cost is seen as a well-nigh unsurmountable barrier to the adoption of an
export subsidy program. If domestic installed capacity is not fully used, however,
export sales will generate an increase in the level of domestic income via the foreign-
trade multiplier. In turn, a higher level of income implies an expanded tax base,
which at constant levels of cx post tax incidence will yield additional fiscal revenue.
Such new revenue may. pay for part or all of the subsidy program, depending on
the macroeconomic interactions involved (Schydlowsky, 1971).
The net fiscal cost of export subsidies in the presence of excess capacity in
domestic industry has been worked out for Argentina in Schydlowsky (1971) on







(18) T=a'M + (Id+t,)'X,
whereall symbols refer to column vectors; a prime denotes transposition; a
circumflex denotes diagonalization; and where P =privatetotal expenditure on
goods of the different sectors at market prices; P0 =autonomousprivate expendi-
ture on goods of the different sectors; p =marginalpropensity of the private
sector to spend on the goods of the different sectors; V =grossvalue added at
factor cost less direct taxes in the different sectors; X =outputof the different sec-
tors at market prices; M =importsof goods similar to those of the diffàrent sectors
at CIF prices; m= importrequirements at CIF prices of the different sectors per
unit of output at market prices; £ =exportof the different sectors at FOB prices;
A =matrixof domestic input-output coefficient; G =totalgovernment expend-
iture on products of the different sectors; T =fiscalrevenue generated in the
different sectors; a =advalorem rates of import duty on the products of the dii'-
ferent sectors; td= rateof direct taxation as a proportion of gross output in the
different sectors; and= rateof indirect taxation as a proportion of gross output
in the different sectors.342 Economic and Social Research in Latin America
Substituting equations (13), (14), (15), and (16) in (17), we obtain the equilib-
rium levels of output and income:
(19) X= (I— A —pV'Y1(P0 + G0 + E0),
and
(20) Y= V'X= V'(I—A—pV'(P0-s-G0+E0),
as well as total new fiscal revenue:
(21) dT= (a'th ++ t)(1— A
Introducing the export subsidies, we obtain:
(22) dTn =(a'th++ l!)(I —A— ldE*—A.'dE*,
where Tn is the vector of net fiscal revenue; 2 is the vector of subsidies, as a pro-
portion of private sector revenue from exports plus subsidy; and E* is the vector
of private-sector income from exports and export subsidies.
TABLE 3
FISCAL OF SECTORAL INCREASES INExPoRTs
Maximum Allowable
Revenue per Subsidy Unchanged
Peso of Fiscal Balance
New Exports (% FOB value)
IAgriculture 0.7 13 248
2Livestock 0.712 247
3Forestry, hunting, and fishing 0.696 229
4Mining 0.691 224
5Fuel and electricity 0.632 172






12Paper and cardboard 0.671 204




17Stone, glass, and ceramics 0.691 224
ISMetals 0.615 160
19Steel 0.607 154
20Vehicles and machinery 0.642 179
21Automobiles 0.632 172
22Machinery and electrical equipment 0.630 170
23Other industries 0.689 222
24Recovery materials 0.713 248
25Construction 0.694 227
26 Commerce 0.736 279
27Transport 0.650 186
28Other services 0.720 257
SoURCE: I). M. Schydlowsky, "Short-Run Policy in Semi-Industrialized Economies," Economic
Developmentand Culiural Change, April 1971, Table 9.Protection and Other Incentive Measures 343
Table 3 shows the total resulting fiscal revenues per peso of new earnings
from exports in different sectors of the Argentinian economy, as well as the cor-
responding maximum sectoral subsidy levels which can be paid without generating
a net fiscal deficit.
An optimal export subsidy program can be derived by the use of a linear
programming framework which maximizes income subject to constraints repre-
senting installed capacity, the balance of payments, and the fiscal balance. The
latter two should be independent constraints in the system, since domestic demand
is assumed to come from existing internal excess demand as well as from new
exports. Indeed, new exports are determined in part by the needs arising out of
domestic demand. In symbols, the linear program is to maximize AY subject to:
(23) (I—A)X+(I+d)M—IE—pAY=O,
(24) X￿K,
(25) —m'M —i'M+ e'E ￿ 0,
and
(26) 1'X + a'M—g'E￿ 0,
where A Y is a scalar denoting the increase in income; A, X, p. E, a, and m are as
defined previously; M is a vector of competitive import activities; d is a vector of
ratios of market to CIF prices; Kis a vector of potential additional output through
100 percent capacity use; e is a vector of marginal revenue in export markets (i.e.,
price FOB export point); and g is a vector of export subsidies (covering total or
marginal cost according to the purpose of the calculation).
•The solution to this linear program will give: (i) the maximum level of income
obtainable; (ii) the commodities exported and, hence, the marginal export subsidy
required to achieve the optimum;' (iii) competitive imports required to overcome
sectoral bottlenecks; and (iv) the net change in the fiscal situation originating in
the move to full capacity utilization.
6.
Virtually the totality of empirical work in the effective protection area has
been done in the partial-equilibrium context discussed so far. At the same time, it
has been recognized from the outset (e.g. Corden 1966) that the analysis of protec-
tion requires a general-equilibrium framework. This section (based largely on
Balassa 1971 a) examines recent attempts to investigate the theoretical validity of
the effective protection construct in a general-equilibrium framework.
The consequences of allowing for substitution between different primary
factors and between primary factors and intermediate goods has been a particular
subject taken up in the context of one-country, three-commodity general-
equilibrium models. Furthermore, general-equilibrium models incorporate the
effects on realized protection of changes in factor prices, and, hence, nominal
'In this model it is implicitly assumed that commodities will be differentiated for subsidy purposes
to the same extent that a differentiation exists for tariffs or quotas on the import side. The discussion
of the relative advantages of this and other alternatives in terms of allocation and administration would
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protection will affect particular activities not only through changes in product
prices but also through changes in factor prices. In turn, factor price effects are
accentuated if we admit the possibility of input substitution (Tan, 1970), and
certain definitional problems will also result (Ethier, 1970).
It is easy to show that in a three-commodity model the effects of protection
on particular industries may not be appropriately indicated by the effective pro-
tection measure, even if substitution elasticities among inputs are zero. Thus,
industry A, having a lower effective rate of protection than industry B. may still
enjoy greater protection if it is complementary in factor use with unprotected
industry C and thus benefits from a protection-induced decline in the prices of the
factors of production it uses intensively.
The error possibilities due to the neglect of protection-induced changes in
factor prices will depend on the magnitude of these changes relative to changes
in the prices of products, including material inputs. In the simple two-country,
two-commodity, two-factor model, the protection-induced changes in relative
factor prices are greater in magnitude than the changes in relative product prices.
By contrast, apart from Corden's two-product model (1969) where factor-
price effects cannot reverse the effects of protection of product prices, the practi-
tioners of effective protection have implicitly or explicitly emphasized international
differences in efficiency that fit the Ricardian framework. This would mean that,
rather than protecting factors of production, countries tend to protect industries
that have high costs because of the use of small-scale production methods (due to
differences in scale), the application of inferior technology and organization (due
to differences in technical and organizational knowledge), and the prevalence of
X-inefficiencies (due to the failure to minimize costs for the technology applied).
Given the present state of knowledge (or rather ignorance) as regards the
effects of protection on factor prices, it is fair to suggest that—other things being
equal—the relative importance of factor-price effects will be the greater, the more
uniform are levels of protection. With the wide variety of nominal rates of
tection observed in most countries, ir may be surmised then that the effects of
protection on output and input prices tend to outweigh its effects on factor prices.
On the basis of available evidence on substitution elasticities among inputs,
it would seem that this conclusion is not materially affected if we introduce the
possibility of input substitution. But we now face the problem of defining value
added and the effective rate of protection. Ethier (1970) suggests that the relevant
definition will have to be couched in terms of marginal value added, leading to a
rather complicated formula that might be difficult to measure empirically. How-
ever, Jones (1970) has shown that the value-added concept has a meaning even
with substitution, and the usual definition can be applied.
Efforts to analyze the effects of protection in a multiproduct and perhaps
multicountry world require, under the present state of the arts, a mathematical
programming framework. If the production conditions can be specified and the
demand structure written in functional form, the inclusion of tariff-collection
activities with the corresponding expenditure vectors for government revenue
allows the complete specification of a programming problem.
An early effort of this kind was undertaken by Schydlowsky (1966). in which
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three-factor world were explored. Production conditions in each country were
assumed to be of the Leontief kind, in input-output table form; demand conditions
were specified as being of constant elasticity in all prices and income in order to
allow for adequate consumer substitution between commodities, while additivity
of demand conditions was assured by an explicit constraint to that effect. Appropri-
ate tariff-collection activities and government-expenditure proportions were
specified. Finally, home and foreign goods were assumed to be imperfect sub-
stitutes, thus preventing complete specialization through the demand side. The
problem was solved by nonlinear programming with a variant of the gradient
method on data specified to represent three different kinds of countries in terms
of factor endowments and production functions. The policy situations simulated
included unilateral changes in tariff, multilateral reductions, and customs union.
A more recent effort by Evans (1968, 1970) applied linear programming to a
growth model for Australia specifically including the effect of tariffs in the speci-
fication of the economy. Upper and lower bounds were imposed on some activities
in the model, and expansion and contraction of sectors was not allowed to proceed
instantaneously. Demand conditions were specified as linear expenditure functions,
with limited substitution between commodities. Production conditions were linear.
Evans compared the result of his model with the prediction from effective rate
of protection analysis and found a rank correlation of 0.63 between the effective
rates thus measured and the estimated changes in resource flows (this result per-
tains to the model without growth constraints for particular industries). In turn,
the rank correlation coefficient between effective rates measured, respectively, in
a general-equilibrium, and in a partial-equilibrium, model was found to be 0.52.
These results cannot be used, however, to derive conclusions on the in-
appropriateness of effective rates as an indicator of resource allocation, or on the
existence of substantial differences between estimates of effective rates measured
in a general- and in a partial-equilibrium framework. To begin with, effective
rates are supposed to indicate the resource-pull and resource-push effects of pro-
tection in Marshallian long-run, under ceteris paribus assumptions after all
adjustments in capacity have been made. By contrast, Evans has used a medium-
term model that permits the expansion of capacity but does not accommodate
reductions in it. Correspondingly, industries which can cover variable costs under
free trade would continue to operate at existing output levels. Indeed, there is no
change in activity levels in nearly one-half of the industries in the model; and this,
in turn, reduces correlation between effective protection and changes in activity
levels. The correlation would presumably increase if the time span of the model
were long enough to permit the depreciation of equipment; in which case, several
of the industries in question would show a decline in output.
The correlation between effective protection measured in a general-equilibrium
model and resource flows, as well as that between effective rates estimated in a
general- and in a partial-equilibrium framework, are further affected by the assump-
tions made on maximization behavior, the form of the consumption and investment
functions, the supply and productivity of labor, and prospective export demand.
While such assumptions are necessary for the ten-year projection Evans made by
the use of his medium-term model, such a model cannot answer the question about
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In a policy-analysis context, the use of general-equilibrium models with
adjustments over time is promising but not yet operational. Major improvements
are needed in the specification of production conditions, where efficient and in-
expensive algorithms need to be developed to handle decreasing, as well as increas-
ing, costs. On the demand side, functional forms must be found which satisfy the
integratability conditions while allowing more variability in the own and cross
price elasticities than currently available forms. Finally, a specification of the
factor markets that allows for unemployment and stickiness in factor pricàs, in
lieu of the now common but unrealistic assumption of a fixed factor supply and
full employment, needs to be undertaken. With these innovations introduced and
an ever increasing computational capacity, the level ofdisaggregation can gradually
be increased to the point where policy analysis can be brought to bear on specific
policies in tariff setting.
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NUMERICAL EXPERIMENTATION COMPUTER MODEL, WITHIN
THE CONTEXT OF ALTERNATIVE ECONOMIC DEVELOPMENT
STRATEGIES FOR VENEZUELA
JUANPABLOPEREZ CASTILLO, LOURDES YERO, AND Luis LEAL*
Center of Development Studies. Central University of Venezuela
I. GENERAL PRESENTATION OF TIlE PAPER
This paper consists of a comparative analysis of foreign trade policies, by means
of a numerical experimentation (or simulation) computer model, that represents
the Venezuelan economy in terms of its structure, basic relations, and base-year
information.
The paper is based on a more extensive work carried out at CENDES (Centro
de Estudios del Desarrollo) over the past few years in comparing and evaluating
the economic feasibility of two very different development strategies for the
economy of Venezuela, called Consumption Style and Creative Style. The foreign
trade policies studied here have been formulated in the context and conceptual
framework of these two Development Styles; and much of what follows has been
taken directly from that extensive work, including summarized descriptions of the
Styles and their salient characteristics.'
The research on. Development Styles directly and concretely deals with those
problems which, for one reason or another, Latin American (and, in general.
underdeveloped) countries, their technical planning offices, and their economic
policymakers abstain from taking into consideration. Among these we find the
following resistances or failures: to set national objectives in explicit detail; to
give concrete shape to the global long-run framework containing the strategy
pursued; to discuss in concrete terms the qualitative aspects of the quantitative
indicators representing each alternative strategy and its corresponding goals; and
to make the strategy and the policy instruments and hypotheses that it embraces
logically consistent with the final objectives sought, by applying the available
normative and feasibility criteria, which would lead to a comparative study of
alternative strategies and, thus, to a choice that could then be considered rational
(in the sense of giving some assurance of its compatibility with the future desired).
*Othermembers of the research group that collaborated with the authors are: José Belda and
José (research professors), Haleis Dávila and Dilcia Vásquez (assistants). Fabiola de
Carantoña (secretary).
'Grupo de Modelos Matemáticos (Equipo de Desarrollo Económico y Modelos Matemáticos),
Esgilosde Desarrollo: AndlisisComparativo de Polizicas a Largo Plazo (CENDES, Universidad Central
de Venezuela. Caracas, 1971). Due to restrictions imposed upon the length of this presentation, the
authors have been forced to omit important details presented at the Cuernavaca conference and con-
tained, therefore, in the original Spanish version. These concern details of the most important numerical
hypotheses and their explanations, the equations of the model pertaining to the determination of the
balance of payments, a brief explanation of the computer program, and the detailed results of the final
basic run of each Development Style, grouped in tables of the form of national accounts. In addition.
some of the details of the policy experiments also had to be omitted. This information may be obtained
directly from Juan Pablo Perez Castillo, director of the group.348 Economic and Social Research in Latin America
The above-mentioned omissions actually mean that the process of economic
and social development has been conceived more as an extrapolation of the present
structural conditions and relations (a process which evolves in stages and with
autonomous dynamics) than as a conscious process of social change and, above all,
of structural change. On the other hand, it also means that development is being
considered in relation to the situations and processes presented by other countries
considered developed"; implicitly, or explicitly, one tries to be like those
other countries, without questioning feasibility or the normative contents that are
implicit in this approach.
This imitation of other countries may nevertheless run into serious difficulties
insofar as the decisions taken may produce contradictory results, different from
those expected or predicted (especially if a development path is followed implicitly
and not explicitly). Such decisions may have a lasting effect, preconditioning the
future, and generating still other sets of complementary decisions that may reduce
even more the degrees of freedom available for independent action.
It is undoubtedly difficult to specify concretely the desired Development
Style, including the corresponding social aspirations and goals; nevertheless, it
does not seem to be acceptable to substitute for concrete specifications vaguely
defined propositions concerning social instruments and structures. What we
propose is the testing of different possibilities by means of the numerical experimen-
tation method. The method consists of first defining the different strategies in
quantitative terms, but making explicit the differentiating categories (including
their value judgments and ideological contents), such as the degree to which the
society is planning to satisfy the needs for goods and services of the different
population groups; and then evaluating comparatively the social effort—in terms
of the human, capital, and foreign resources required—by means of the usual
economic indicators.
Two strategies (Styles) were chosen, each possessing some real interest or
possibility, rather than being entirely abstract cases. The starting point is the
Venezuela of 1966 and 1967; thus, the model had to be correspondingly debugged
and tuned to the statistical information previously gathered, processed, and
analyzed.
The qualitative description of each Style constitutes the necessary frame of
reference to estimate its (quantitative) time path, to indicate the sets of economic
policy instruments that are consistent with it, to allow for the setting of quantitative
goals, and to evaluate the results (also quantitative) comparatively.
One may or may not agree with this description, since it also serves as a
working hypothesis. What is important is that each Style requires interdisciplinary
discussion for its description, as well as to determine its correspondence with the
numerical values of the exogenous variables that represent goals. policy instru-
ments, and technical and behavioral hypotheses. In this manner, the sociopolitical
context has to be taken into account, whether one likes it or not. Both the initial
quantification and the evaluation of its concrete results in the economic field call
for considerable effort, since the correspondence between the economic and socio-
political aspects is frequently not univocal. However, there is, in fact, no alternative
if what is sought is to implement a development strategy with some degree of
rationality and feasibility.Analysis of Foreign Trade Policies 349
Perhaps an example may clarify what has been stated in the previous para-
graph. Most certainly, it is relatively simple to achieve consensus on some general
proposition defining minimum levels of consumption for different population
groups. But it will be considerably more difficult, if not extremely so. to achieve
agreement as to the concrete specifications of those minimum levels in terms of
individual components, their relative weights, and the policies to be implemented
in order to achieve the goals.
Regardless of the many techniques and social experiences available to solve
this type of problem, there always will be a margin of uncertainty; and it is pre-
cisely this margin that may be made explicit with this method. Once the values
are tentatively fixed, based on the knowledge one has, the range of the variations
may be limited and the sensitivity of the results may be examined by experimenting
with different values. In a similar manner, one may proceed to set other groups of
numerical values (the technical coefficients, for example).
2. THE PRODINGR MODEL
The PRODINGR Model, a numerical experimentation (NUMEX) model2
for computers, was used for the comparative study of the Development Styles. It
describes the economic system of Venezuela, simulating the economy as it is
usually conceived. The economic system is divided into 19 productive sectors
(which represent a greater disaggregation than what is generally used by the
institutions that study the Venezuelan economy), each of which is divided, in
turn, into three subsectors, or subdivisions, called "techniques."
The sectoral subdivision is based on specific criteria for each sector. In some
sectors, particularly the industrial, the techniques reflect the average size of the
productive units, measured by the volume of employment per unit; in others, as
in agriculture and transportation, the techniques represent different forms of
social or institutional organization, or define real subsectors. In still others, they
reflect differences in technology.
Occupations are presented in a double classification, according to level of
education (and thus skill) and according to type of occupation. Debts are also
subject to a double classification, by type of creditor and by the conditions of
each type of loan.3
In order to simplify understanding the PRODINGR model, it may be divided
into two blocks, or submodels, which, however, are integrated and executed
simultaneously. The first block (the PROD submodel) produces for each year the
results of economic activity on the production side, including the technico-
economic requirements for the different sectors and techniques. It deals basically
with the following aspects of the economy: product and production, investment
and capacity, foreign trade (exports and imports, and so on), employment, and
intermediate input requirements. The second block (the INGR submodel) produces
the other aspect of the productive process, from the point of view of the earning
and use of the incomes generated and their consolidation in terms of a national
2Fora detailed explanation of the method, seethe bibliography listed at the end of Chapter III
of thebook cited, Estios deDesarrollo [Development Styles: Comparative Analysis of Long-RunPolicies].
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accounting framework: wages and salaries, interest and rent, depreciation, taxa-
tion, income distribution, and expenditures on final consumer goods. The results
of the calculations performed by the model are then summarized in the familiar
national accounts, including family, enterprise, government, and capital
accounts.
With the output obtained from the model calculations, it is possible to analyze
the economic policies that are embraced in a development plan in terms of their
consistency and feasibility.
According to the method of numerical experimentation, the conceptual
model of the economic system (with the characteristics mentioned in the previous
paragraphs, in our case) is converted into a series of equations in mathematical
language, which are then translated to a computer language (in the PRODINGR
case, FORTRAN) to be used in a computer (middle-sized in our case, an IBM
360-50). The model is basically exogenous; that is, almost all of the variables
depend not on endogenous relations that serve to explain their behavior in time,
but rather on rates of change, coefficients, and parameters that are introduced from
"the outside," as data or information for the model, in the form of time series.
The introduction of these exogenous values in the sequence of the calculations
results in specific combinations of rates and coefficients. These exogenous time-
series values represent the set of hypotheses, or theories, that are to be tested and
tried out. Each of these combinations of values results in an output, a "run" of
an experiment, as a function of the exogenous values introduced and processed
by means of the same formal öalculation scheme. The results of each run could
be interpreted as a different theoretical model, comprising the behavioral relations
introduced as data by the "user."4
The "output" of each experiment consists of annual results. Following a
sequential, step-by-step calculation process, beginning each time with the previous
year, already calculated, the model may extend its calculations into time for as
many years as the time series of exogenous data introduced permits. These yearly
results are organized into tables that may combine several years of the same run
or several runs for the same year; in addition, plotting facilities are available which
graph any variable selected. This whole process is automatically included in the
run of the model. At his discretion, the user may select the tables, variables, or
graphs that are to constitute the output.
It is, then, a model designed to provide a formal accounting framework, such
that, in a rapid and precise manner, it is possible to try out different policies
related to different time paths for a considerable number of variables of the
economic system—without losing sight of the system as a whole; while at the
same time, being able to detect inconsistencies, bottlenecks, imbalances, and so
on among the many policies to be tested, in relation to the various aspects of
the economy. This paper seeks to demonstrate that with this type of NUMEX
model, and in our case, the PRODI[NGR, the above-mentioned objectives are
achieved.5
4Tterm user refers to the researcher who designs the run and introduces the data he wishes to
try out.
For a more complete demonstration. consult the book cited. E.c:ilosdeDesarrollo.Analysis of Foreign Trade Policies 35
3.BASIC CHARACTERISTICS OF THE NUMERICAL EXPERIMENTATION MODEL
lEn as great a degree as possible, theories about the behavior of the economic
system have been left out. The purpose was to design an accounting framework
as neutral as possible, in the sense of enabling the analysis of two substantially
different patterns of development for any given country. The economic laws
usually expressed in terms of endogenous mathematical relations have been
replaced by explicit hypotheses about the future behavior of the most frequently
used parameters in economic analysis, such as the coefficients for capital, labor,
national and imported input requirements, final consumption, and so forth.
However, it must be admitted that the model has a theoretical basis, at least
at two distinct levels. lEn the first place, there is an a priori criterion regarding what
is important and what is not. To describe the economic system, a specific set of
variables was selected over another one equally acceptable. Rn the second place,
although in most cases the equations are of the accounting type or identities, in a
few cases they contain a certain amount of theory, but expressed in very general
terms. One may take as an example the calculation of investment requirements in
Sector S. Technique 1', for Period P.6
7',F) =CP(S,7', P)°[QQP(S, 7', P + I) —QQP(S,7', P)].
The relation simply states that investment is equal to a certain capital coeffi-
cient CP(S. 7', P) times the expected iticrease in production. At first glance, a -
naivelinear relation is suggested with a gestation period of one year. This is not
so1 however, since CP(S, 7', P) depends on time, and its value must be given
exogenously every year. lit does have definite theoretical content, but this comes
given from the "outside." Rn other words, the relation between investment and
production does not have to turn out linear over time, and it may differ among
experiments. In short, in each experiment tried with the same model, it is possible
to have a different investment function given exogenously through the data; and
the "theory" included in the model simply states that "investment is some general
function of the increase in production." lit is not even necessary to postulate a
gestation period, although this is convenient from the point of view of computer
programming.
It follows, then, that the substantive content of any theory is taken into account
explicitly in the form of exogenous data expressed in time series of coefficients,
parameters. and rates of change. The verification and confirmation of these numeri-
cal hypotheses remains outside the model; and it may be based on any type of
reasoning, from mere intuition and consultations with experts to econometric
estimates and historical extrapolations. Rn this manner, the methodology takes
full advantage of the progress achieved by other methods, incorporating what is
useful in each one. It is not exclusive of other techniques; instead, it is generalizing
and complementary.
The computer model makes possible the confirmation and verification of the
internal consistency, feasibility, and efficacy of the set of economic policies and
6The complete equation is of another form. Here, the assumption that there is no idle capacity
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hypotheses concerning the future behavior of the economic system which is com-
monly labeled "development plan." Basically, it is an instrument that can be used
to order, integrate, and analyze existing information so as to enable the evaluation
of the implications and consequences of the hypotheses and goals of the implemented
policies.
The equations have a clear and familiar meaning for. the researcher (or
planner), and the analytical scheme they integrate is useful in discovering informa-
tion gaps and critical areas for analysis; moreover, it forces the use of consistent
concepts and dimensions.
The model is ambitious from the point of view of its scope and level of
disaggregation, since it attempts to represent with great detail and in abstract form
the relations of the economic system of a country. It is, therefore, more detailed
than the usual models; although even greater detail would have been useful in
the treatment of such problems as import substitution. This was not possible,
however, because the necessary information was not available at the time; con-
sequently, it remains a task for the future. In any case, the treatment given
intermediate inputs was sufficient for the degree of detail considered in the conclu-
sions.
Considerable work was necessary to tune up the model and adequately fit the
data for the base year. Merely to adjust the initial year, more than 3,000 coeffi-
cients, parameters, and rates of change had to be elaborated, verified, and made
consistent with each other. In addition, all this had to be done for the assumptions
regarding their time paths into the future, to the year 2000.
Each run, or experiment, requires about 3,000 items of data per year; hence,
for a thirty-four-year run, more than 100,000 numbers must be fed to the model
(and this is especially true when alternative Development Styles are being studied).
Since the problem, presented in such a manner, is almost impossible to handle,
it was necessary to elaborate special routines that would give the option of present-
ing initial values and isolated points along the time paths of the variables, filling
the gaps by linear interpolations between the numbers given.
An essential feature of the model, and of this technique in general, is its great
flexibility and adaptability to changes in equations and relations among variables,
as its use has suggested. In actual fact, the model has been continually modified and
improved. Even as the final report was being prepared, the investment equation
suffered successively two important changes, without producing any serious prob-
lem of adjustment or programming. As a result, it may be concluded that this
model is never a finished instrument; it is under constant change and relatively
easy to improve.
4. METHODOLOGY OF THE MODEL
Given the above characteristics of the model, the critical issues involving the
use of this type of model concern the techniques of elaborating the input data and
analyzing the output data. Two different problems arise.
On one hand, the exogenous data are not necessarily independent from each
other, in the sense that the value of one variable in no way affects the value of any
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relationships are often not known with reasonable precision; in such cases, these
can be explicitly introduced into the model and experimented with.
On the other hand, the variables indicating at each iteration the state of the
system do not correct the exogenous input data when imbalances appear. Thus,
for example, the appearance of a deficit in the balance of payments does not
affect the input data, nor such endogenous variables as the rate of growth of
national income. The gap may continue to grow until the final year of the experi-
ment run. This may be interpreted in different ways, but in the end it is the respon-
sibility of the analyst to determine whether to consider the deficit tolerable and
capable of finance, or to reject the experiment and change the assumptions,
There is an exception to the above rule, however. At the option of the analyst,
the model may be made to correct automatically the sectoral supply-demand gaps
by adjusting supply to its respective demand. In this case, the exogenous rate of
growth of output for each sector is adjusted by a factor that depends upon its
respective gap of the previous period. Since the assumptions affecting the rate of
growth of supply are introduced independently of those affecting the rate of growth
of demand (by sector), large inventories (positive or negative) may result and
distort the analysis of other gaps and indicators. To avoid this, the automatic
adjustment of the supply-demand imbalance was introduced in order to allow
concentrating on such other output variables as unemployment, excess capacity,
income distribution, savings, and so forth. This, of course, implies a specific value
judgement about what is considered important and what is not.
Following is a description of the procedure used to deal with the problems
cited above, for the comparison and evaluation of the Development Styles.
5. INPUT DATA
Taking into account the requirements raised by the quantitative expressions
of the two Development Styles initially described in a literary and qualitative
manner, as well as the obvious meanings of the many variables contained in the
model, the exogenous input data were grouped into the following categories:
initial values, goals, policy instruments, technical coefficients, and exogenous
parameters.
The initial values describe the state of the system at the start of each run. Every
calculation period, these values are updated so as to represent the current state of
the system. Among the corresponding variables are included sectoral capital
stocks, wages, exports, outputs, and labor productivities.
The goals describe the essence of each Development Style. Among the most
important of these are the specific types of needs that are to be satisfied and dis-
tributed among the population in a certain way, which in turn are expressed in
per capita consumption expenditures, by level of income and sector of origin, and
are postulated for each $tyle at specific points in time. Among other goals helping
to define each Style are the following: degree of economic independence of the
Style with respect to the foreign sector, free time for creative and recreational
leisure, health, education and skill composition of the labor force, housing, degree
of political participation, and so on. Except for the last one, these goals may be
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in political decisions, can only be treated indirectly from the point of view of their
possible effects on other variables.
The policy instrumentsarevariables that may be controlled with greater
facility than others. There is no precise definition for an instrumental variable;
it is rather a question of degree. Given the goals, the range of instruments consistent
with the goals and the manner by which they must be used are narrowed down.
Within this range, they might even be ordered according to their implicit costs.
The model contains an appreciable number of policy coefficients (most of the
exogenous input of the submodel INGR is of this type). The intensity and way in
which they are used will depend, in the final analysis, on the Development Style.
Finally, the exogenous variables are, in principle, all those parameters which
are related to the technological structure (capital coefficients, intermediate and
labor inputs) and are considered relatively more difficult to control, as well as
expected to change rather slowly through time. The term exogenous as used here
indicates the way the variables enter the model, but it also infers that these are
variables which are not sizably affected by the state of the system. while it, in
turn, is affected by them (for example, the price indexes for exports and imports).
6. OuiPui DATA
The analysis of results was systematized, as in the case of the input data. The
purpose was to organize a method to check the feasibility of the numerical hypothe-
ses that constitute each Style, and to compare and evaluate them on that same basis.
The output tables designed specifically for this work show clearly the physical
and financial gaps that occur in the system as a result of the assumptions made.
Following is a list of the areas in which important imbalances can take place:
balance of payments, human resources (unemployment, underemployment and
demand-supply imbalances by occupational categories), installed productive
capacity, government account, family account, enterprise (foreign. public, and
private) account, and housing.7
7. DEScRIPTION OF THE DEVELOPMENT STYLES
Following is a description• of the two socioeconomic Development Styles—
which represent different social systems—delineating their salient features and
exemplifying their differences concerning the foreign sector.8
The Style called CONS (for Consumption) receives its name from the gen-
eralized "consumerism" which characterizes the so.called mass-consumption
countries with a high and diversified level of industrialization, which it seeks to
reach by imitation and following the guidelines set by those countries. It is, there-
fore, a type of society in which private consumption is characterized by its diversi-
fication, sophistication, and constant renewal (the annual change in models of
consumer durables is a typical example).
'Lack of space made impossible inclusion of the explanations of these gaps, their precise meanings,
and forms of calculation. These may be found in the book cited. Estiosde Desarrollo.
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lEnorder to achieve this, the economy depends upon private enterprise. The
State is fundamentally a mediator between the conflicting interests of labor and
management, attempting to implement an economic policy which is, on the whole,
more of the regulatory or complementary type than of the orientating or long-
range type. itt must guarantee the adequate supply of such basic services as public
order, education, health, transport, and the material resources which in Venezuela
are public goods (for example, natural resources, petrochemicals, basic metals),
since this is considered indispensable for the efficient operation of the economy
and is required by the private investor.
Since it seeks to imitate other countries, in particular their consumption
patterns and habits, it is equally necessary that the Style organize its productive
apparatus in a manner similar to those countries, employ the samemodern tech-
nology (which will have to be imported), and, in general, guide economic activities
by the traditional criteria of efficiency and profitability. This means that the CONS
Style will try to adopt the technical, economic, and social conditions prevailing
in the hegemonic and leading nations, even though they may be inconsistent with
the internal possibilities and capacities determined by the development of the
national productive forces. itt means also that in attempting to take advantage of
foreign creative endeavors, not necessarily adequately adapted, the material
results of that creativity are also imported, in the form of capital goods, thanagerial
capacities, organizational forms and norms, and so forth, so that foreign capital
is stimulated, increasing its relative importance significantly—particularly in the
most dynamic sectors of the economy.
The Style labeled CR.EA (for Creative) seeks to create an entirely different
society: one that is economically, politically, and culturally creative and autono-
mous (but without attempting to reach self-sufficiency nor fostering isolationism).
lEts main objective is to free man from the alienation and subjection that charac-
terizes the social system at present (Venezuela in the I 970s) by guaranteeing to the
entire population the satisfaction of such basic needs as food, education, health
and housing, and by realizing to a maximum thecreative potential of that population.
Thus, another basic goal of this Style is the production of free time for creative
leisure. This means that the present social structures and education will have to go
through such profound qualitative changes as serve to produce, with the conscious
and active participation of the workers, a significant increase in the productivity
and efficiency of the productive apparatus in order to reduce substantially the
work day
Rn this society, it is expected that so ial participation will be generalized in
the fixing of the social national objectives at every level of the decision-making
process and in daily activities. itt will have its own culture, critical and autonomous;
and its own basic technology, which will be the product of the internal requirements
generated by the development of the national productive forces.
The central role of the State, in its economic dimension, is to guarantee the
fulfillment of the basic economic goals by conducting this activity directly. This
calls for the socialization of the means of production in the basic sectors (in general,
all large productive enterprises, but also those that provide such services as
education, health, transport, finance, and information). The remaining sectors
may be left in private hands, so that the relative weight of the private sector will356 Economicand Social Research in Latin America
be essentially complementary, and smaller than its initial relative importance or
its role in a more traditional Development Style.
Foreign capital tends to disappear from the economy, but gradually, because
it is contradictory with the objectives of this Style. As a result, most of the foreign-
exchange requirements will have to be directly generated by exports, and con-
siderably reduced; but it does not rule out the possibility of obtaining technical
assistance, such as by renting the services of experts or the technical know-how of
other nations.
8. FINAL BASIC EXPERIMENTS
Following is a very brief summary description of the results of the national
development policies that were simulated for their evaluation in the more extended
work cited, since the analysis of the Development Styles proper is beyond the
scope of this paper although essential to its comprehension.
In that work, a first pair of experiments (called initial runs) directly assumed
the hypotheses without prior corrections for methodological compatibility or
feasibility (intentionally), with the object of demonstrating the concrete application
of the technique used and, ingeneral, the use of computers in the analysis of long-
run development policies with a mathematical numerical-experimentation model.
These experiments brought forth inconsistencies and problems that had to be
corrected in subsequent runs, culminating with a second set of experiments (called
policy runs). These, in turn, showed that all of the problems could not be corrected
by means of changes in the policy variables (especially those relating to CONS),
thereby indicating that. some of the target variables had to be changed. Con-
sequently, a final pair of experiments was put into effect (called final basic runs),
which are the final results of attempts to close all of the important gaps, especially
by changing the basic target variables representing per capita consumption expend-
itures for each of the four levels of income and seventeen sectors.
For purposes of this work, which is limited to the evaluation of foreign-trade
policies, it is important to point out that these policies were conceived within the
framework of alternative national development strategies. For each strategy, there
is a corresponding set of policies regarding exports, imports, foreign capital
remittances abroad, and the like; hence, there is a corresponding set of values
reflecting rates of change, coefficients, and time series.
A. The Consumption Style
The final basic experiment for CONS (204)showsthat regardless of its
corrective efforts, this Style is unable to bring its unemployment rate within toler-
ance (17 percent, rising to 31 percent if the underemployed are included) and is
equally unrealistic in terms of its external disequilibrium (a balance of payments
deficit on current account amounting to 76 percent of its exports and a service
charge on its foreign debt amounting to 79 percent of its exports).
This type of dependent society must be discarded as a plausible future prospect,
because it seems unable to succeed. The technology it is forced to import constitutes
a significant drain of foreign exchange and is capital-intensive biased; and it is
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nations.The regressive nature of the distribution of income keeps the market so
small and skewed that consumption gaps arise, reaching intolerable levels that
are impossible to correct. Moreover, the consumption patterns, in turn, call for
production patterns that are inconsistent with the system's financial and physical
(human resource) capacities.
B. The Creative Style
By contrast, CREA does not show serious imbalances in its final basic run
(206), although it does present a series of issues that are difficult to evaluate. This
Style is based on the search for an original social project, generating and utilizing
its internal possibilities of development by means of profound structural changes
in the socioeconomic system and in the organization and distribution of resources.
However, the success of this Style depends upon changes in the power structure,
which are not capable of being analyzed and evaluated with the model.
The set of assumptions that constitute the strategy of CREA leads to the
elimination of unemployment and to an overly large balance of payments surplus.
In addition, the consumption patterns established provide for a development
process that is harmonious, proportional in its economic relations, and consider-
ably autonomous as regards foreign influence. Yet, a great deal depends upon the
system's possibility of generating (and materializing) sufficient creative leisure
and producing foreign-exchange-saving technology via exports and import sub-
stitution. Nonetheless, this Development Style shows a possibility of success, at
least from the point of view of economic rationality.
9. SENsITIvITY EXPERIMENTS
For purposes of this paper, several experiments were made based on the final
basic runs, in order to measure the sensitivity of the balance of payments and other
indicators to changes in key relevant assumptions. In the case of the CONS Style,
under the criterion of placing it in the most favorable conditions, the assumptions
regarding three groups of variables were modified: the growth of industrial exports,
the effective utilization of industrial productive capacity, and the import substitu-
tion of capital and intermediate goods by industry. In other words, new assumptions
were quantified with the predominant intention of overcoming the bottleneck
presented by the balance of payments.
To avoid unnecessary programming difficulties, it was decided to apply the
values assumed for these same variables in the CREA Style (final basic run 206).
This in no way means that it was thought CONS could be made feasible and
realistic via the CREA assumptions. The application of the values pertaining to
CREA was done solely to simplify the preparation of the experiments and of the
new sets of numerical input data; it does not necessarily imply that they are con-
sistent with the conception of the CONS strategy.
Hence, industry exports (for five sectors) were made to grow at a higher
rate (at an average of 4 percent) over the thirty-three years of the run (207), rather
than the 3 percent of the basic final run (204); industrial excess capacity was
reduced by the year 2000 to 8 percent (208) from the 24 percent of the final basic352 lEconomic and Social Research in Latin America
run; and totalimports were reduced 20 percent (208) by the year 2000, by accelera-
ting the rate of import substitution.9
un a similar fashion, sensitivity tests were made of the CREA strategy by
applying to the same sets of variables the values that had been previously adopted
for CONS in its final basic run (204). In other words, and for the same reasons
stated above, the Creative Style was placed in less favorable conditions regarding
industrial exports, industrial excess capacity, and industrial import substitution
by giving these variables the values they had in the final basic run of the Consump-
tion Style.
Thus, the average rate of growth of industrial exports was reduced from the
4 percent of the basic run (206) to 2.6 percent (209),'° industrial excess capacity
was raised to 25 percent (210) from the 8 percent of the final basic run, and total
imports were increased 27 percent (210) for the year 2000.
A. Industrial Export Policies•
The object of the first pair of runs was to measure the direct and indirect
effects of export demand upon the Venezuelan economy, as conceived in each of
the two development strategies. As was pointed out, the CONS strategy was
modified by assuming a very successful industrial export policy, while a not so
successful policy was assumed for the CREA strategy. Table I summarizes some
of the most important results (see also Tables 4 and 5) and shows that, by the year
2000, export revenues increase by 43 percent in the former and decrease by 40
percent in the latter, relative to their respective basic runs.
As might have been expected, the larger demand for industrial products in
CONS does not significantly alter the unemployment rate and produces a decline
in the balance of payments deficit of reduced importance. On one hand, industrial
enterprises are capital intensive (particularly the larger ones, which are the
exporting industries in the model) and, therefore, have a relatively low employment-
generating capacity. On the other hand, these enterprises are technologically
dependent (so that their investments have high import coefficients) and absorb
'arge sums of foreign capital (so that their profit remittances abroad are significant).
Thus, a successful export policy, of and by itself, is shown to be incapable of
solving the two basic problems posed by the Style.
Regarding the Creative Style, the reduced demand for industrial products
does not generate significant unemployment, because industrial enterprises are
similarly capital intensive and lechnologically advanced. However, since tech-
nological independence has supposedly been achieved and foreign capital is
considered unnecessary, the impact upon the balance of payments is somewhat
reduced—to the extent that only a small deficit is produced in spite of a 40 percent
fall in export revenues.
For the detailed results, see the tables given below. The inclusion of a table with the numerical
hypotheses and policy changes was not possible, due to limitations of length. These may be found in
the original Spanish version and in the book cited. Estilosde Desarrollo.
growth rate of total exports is lower than that of the final basic run of CONS due to
differences in the assumptions regarding nonindustrial exports (agriculture, petroleum, iron), which
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TABLE1
RESULTS OF THEINDUSTRIALEXPORT PouclEs
[year 2000]

















Total exports' 35.036 50,890 50,169 30,783 +43.2 —39.5
Results
Total imports' 30,341 31,387 34,479 27,409 +13.8 —12.6
Gross domestic product2254,566 317,536 265.101303,252 +4.1 —4.5
Balance of payments on
current account' —23,057 16,299—12,510 —11,355 —45.7 —108.0
Unemployment3 1,641 —27 1,443 240 —12.1 —988.0
Gross fixed investment258,970 66,756 64,287 621,117 +9.0 —5.5
Foreign capital services:
as %OIGDP 15.2 0:2 13.6 1.3 —10.5 +550.0
as %of exports 110.5 1.5 71.7 12.7 —35.0 +746.0
Foreign debt:
as %0fGDP 125.1 2.8 98.5 15.5 —21.3 +4540
as % of exports 908.5 17.4 520.3 152.4 —42.7 +790.0
Manufactured product:
as % of GDP 20.8 23.5 22.0 21.7 +5.7 —7.7
'In millions of bolivars (Bs 4.50 =S1.O0)'atcurrent international prices.
2 In millions of bolivars at 1966 prices.
31n thousands of persons.
B. Industrial Import Substitutionand Idle-Capacity Utilization Policies
The second pair of experiments consisted of assuming successful and not
very successful policies regarding the replacement of iintermediate and capital
goods imports and the reduction of excess capacity in the same industrial sectors.
Table 2 summarizes the results (see also Tables 4 and 5).
In the case of CONS, the new hypotheses signify large foreign-exchange
savings, since the reduced investment requirements that have been assumed accen-
tuate the decline in the import requirements also assumed. The external deficit
thus falls 71 percent; however, this decline is insufficient to bring the service
charges on foreign capital (including indebtedness) to acceptable levels. Unemploy-
ment also declines, but insignificantly.
On the other hand, while CREA continues to be economically feasible,
despite the increased import and investment requirements assumed, the sensitivity
of the Style is indeed notable. Imports rise by 27 percent and unemployment
increases by 55 percent, while gross product is barely affected by 1 percent.
Nonetheless, an external deficit is generated.
Table 3 gives the accumulated results of the joint application of the export,
import-substitution, and excess-capacity policy assumptions. It therefore provides
the net effects of those hypotheses upon such indicators as unemployment, balance
of payments, and per capita income. Both strategies tested suffer significantly;
nevertheless, the unrealistic and unacceptable situation presented for the year 2000360 Economic and Social Research in Latin America
TABLE 2
RESULTS OF THE INDUSTRIAL IMPORT SUBSTITUTIONAND IDLE-CAPACITY UTILIZATION PouciEs
[year 20001
Base Policy Runs Policy Runs Percentage Changes
CONS CREA
(From Run (From Run
CONSCREA CONSCREA 207 to 209 to
(Run 207) (Run 209)(Run 208) (Run 210)Run 208)Run 210)
Policies
Total imports' 34479 27.409 27.839 34,681 —19.3 + 26.6
Industrial excess
capacity2 23.5 8.3 7.3 25.1 —68.9 +202.4
Results
Gross domestic product265,101 303.252 267,823299.632 + 1.0 —1.2
Balance of payments on
currentaccount3 —12.510 —1,355 —3,614—12,523 —71.1 —824.5
Unemployment 1,443 240 1,350 372 —6.5 +55.0
Gross fixed investment264,287 63.117 61,625 65,222 —4.1 —3.3
Foreign capital services:
as %ofGDP 13.6 1.3 11.2 4.0 —17.7 +208.0
as %of exports 71.7 12.7 59.7 39.0 —16.8 +207.0
Foreign debt:
as %ofGDP 98.5 15.5 86.0 49.5 —33.0 +216.0
as %ofexports 520.3 152.4 352.5 481.7 —39.3 +219.0
Manufactured product:
as %0fGDP 22.0 21.7 22.3 21.5 +1.4 —0.9
'In millions of boljvars (Bs 4.50 =$1.00)at current international prices.
As percent of gross output: average for five sectors (4—8).
In millions of bolivars at 1966 prices.
thousands of persons.
TABLE 3





(From Run 204 (From Run 206
to Run 208) to Run 210)
Policies
Total exports +43.2 —39.5
Total imports —8.2 + 10,6
Industrial excess capacity —69.7 + 226.0
Results
Gross domestic product + 5.2 —5.6
Balance of payments on current account —84.3 —176.8
Unemployment —17.7 —
Gross fixed investment +4.5 —2.3
Foreign capital services:
as %ofGDP —46.0 —
as %ofexports —26.3 —
Foreign debt:
as %0fGDP '-47.3 —
as %ofexports —61.2 —
Manufactured product:
as %ofGDP +7.2 —8.5TABLE 4





Per capita GDP (Bs at 1966 prices) 5,095 9.306 9.691 9.791
Average %ratesof growth (1967—2000);
of GDP 5.2 5.3 5.3
oFexports—total 3.1 4.0 4.0
nonpetroleum 6.6 9.5 9.5
of imports—total 3.8 4.3 3.5
intermediate goods 4.0 4.3 3.5
capital goods 4.6 5.2 4.5
of labor productivity 1.9 1.9 1.9
Ratio of maximum to minimum sectorial labor
productivity 92.5 58.4 58.3 58.4
Unemployment as %oflabor force 6.1 17.3 15.2 14.2
Manufacturing as %ofGDP 18.1 20.8 22.0 22.3
Urban underemployment as %oflabor force 5.3 13.9 13.8 13.7
Gross fixed investment as %ofGDP 19.3 23.2 24.3 21.9
Share of equipment in investment (%) 26.8 20.9 22.8 21.5
Share of imports in equipment (%) 92.9 83.6 83.8 75.0
Average monthly wage level (Bs at 1966 prices) 644 1,243 1,249 1,247
Share of labor in national income (%) 39.8 51.4 50.0 489
Average profits before taxes (%ofgross income):
Foreign enterprise 67.5 41.3 44.3 50.8
Public enterpise 8.8 :15.3 17.5 19.4
National private enterprise . 41.6 27.3 29.6 35.6
Distribution of families by level of income (%):'
High (over Bs 3,000 per month) 8.8 2.2 2.2 .2.2
Medium high (Bs 1,500—3,000 per month) 16.8 13.0 12.3 12.4
Medium low (Bs 500—1,500 per month) 44.7 61.9 61.1 61.2
Low (under Bs 500 per month) 29.7 22.9 24.4 24.2
Distribution of income by level of income (%):
High 36.3 21.4 23.0 23.7
Medium high 26.9 23.0 21.3 21.3
Medium low 30.2 50.6 50.1 49.4
Low 6.7 4.9 5.6 5.6
Distribution of savings by level of income (as %of
disposable income):
High 32.3 58.2 62.4 64.1
Medium high 5.4 4.7 7.8 8.9
Medium low —17.0 —10.2 —4.7 —3.7
Low —44.5 —74.3 —54.9 —49.9
Housing deficit in the low and medium-low income
levels (thousands of units) 700 455 473 462
Government deficit (+) on current and capital
account (as %oftotal income) —27.7 —3.8 —8.9 —11.9
Importcoefficients (%):
Total imports as %of GD? 12.7 8.2 9.0 7.1
Consumer goods as %ofconsumption 4.3 0.9 0.9 0.9
Intermediate goods as %oFGDP 7.7 5.1 5.5 4.2
Capital goods of investment 23.9 16.1 17.6 15.2
Balance of payments deficit (—) on current account
(as %oftotal exports) +6.6 —76.0 —30.5 —8.8
Foreign capital services as %ofexports 28.4 110.5 71.7 59.7
Foreign debt as %ofexports 11.1 908.5 520.3 352.5
Trade gap (millions of Bs at 1966 prices)2 —3,633 + 738 9,739—16,853
Nom; 204 =FinalBasic Run.
207 =ExportPolicy Run. To the final basic run (204) have been applied the industrial exports
assumption of CREA in its final basic run (206).
208Import and Excess-Capacity Policy Run. To policy run 207 have been applied the
industrial imports and idle-capacity utilization assumptions of CREA in its final basic
run (206).
The limits of the income levels shift through time according to the rate of growth of per capita
gross income.2The trade gap is defined as the current account balance less net remittances abroad of
profits and debt charges. It is favorable when it is negative.TABLE 5





Per capital (Bs at 1966 prices) 5,095 11,60811,186 10,954
Average %ratesof growth (1967—2000);
of GDP 5.9 5.8 5.8
of exports—total 4.0 2.6 2.6
nonpetroleum 10.5 7.5 7.5
of imports—total 4.0 3.6 4.3
intermediate goods 3.8 3.3 4.3
capital goods 5.1 4.7 5.2
of labor productivity S 2.0 1.9 1.9
Ratio of maximum to minimum sectorial labor
productivity 92.5 42.0 41.9 41.9
Unemployment as %oflabor force 6.1 —0.3 2.5 3.9
Manufacturing as %0fGDP 18.1 23.5 21.7 21.5
Urban underemployment as %oflabor force 5.3 2.1 2.3 2.4
Gross fixed investment as %ofGDP 19.3 21.0 20.8 21.8
Share of equipment in investment (%) 26.8 27.5 25.8 26.6
Share of imports in equipment ( %) 92.9 67.5 67.2 75.1
Average monthly wage level (Bs at 1966 prices) 644 1,656 1,652 1,653
Share of labor in national income (%) 39.8 65.7 67.6 69.1
Average profits before taxes (%ofincome);
Foreign enterprise 67.5 1.2 0.9 0.9
Public enterprise 8.8 32.1 29.2 25.4
Private national enterprise 41.6 35.7 34.1 25.6
Distribution of families by level of income (%):
High (over Bs 3,000 per month) 8.8 0.7 0.7 0.7
Medium high (Bs 1,500—3,000 per month) 16.8 6.9 7.4 7.4
Medium low (Bs 500—1,500 per month) 44.7 81.3 80.8 80.4
Low(underBs500permonth) 29.7 11.1 11.1 11.5
Distribution of income by level of income
High 36.3 2.0 2.0 2.3
Medium high 26.9 9.8 10.5 10.4
Medium low 30.2 82.1 81.9 81.6
Low 6.7 6.1 5.7 5.7
Distribution of savings by level of income (as %of
disposable income);
High 32.3 56.3 54.3 60.2
Medium high 5.4 33.6 30.3 29.7
Medium low —17.0 20.5 17.9 17.2
Low —44.5 —22.3 —37.2 —43.3
Housing deficit in the low and medium low income
levels (thousands of units) 700 0 0 0
Government deficit (÷) on current and capital
account (as %of total income) —27.7 1.9 6.9 13.1
Import coefficients (%):
Total imports as %ofGDP 12.7 6.9 6.3 8.1
Consumer goods as %ofconsumption 4.3 1.2 1.2 1.2
Intermediate goods as %0fGDP 7.7 3.8 3.4 4.8
Capital goods as %ofinvestment 23.9 16.2 15.1 17.4
Balance of payments deficit (—)oncurrent account
(as %oftotal exports) 6.6 40.4 —5.2 —48.0
Foreign capital services asofexports 28.4 1.5 12.7 39.0
Foreign debt as %ofexports 11.1 17.4 152.4 481.7
Trade gap (millions of Bs at 1966 prices)2 —3,633—16,340 —200+7,589
Nom: 206 =FinalBasic Run.
209 =ExportPolicy Run. To the final basic run (206) have been applied the industrial exports
assumptions of CONS in its final basic run (204).
210 =Importand Excess-Capacity Policy Run. To policy run 209 have been applied the
industrial imports and idle-capacity utilization assumptions of CONS in its final basic run
(204).
'The limits of the income levels shift through time according to the rate of growth of per capita
gross income.2 trade gap is defined as the current account balance less net remittances abroad
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by CONS in its final basic run remains basically unaltered in these sensitivity
runs (see 210), while CREA becomes vulnerable and approaches the unacceptable
point, as its rate of unemployment rises to 4 percent.
10. CoNcLusioNs
A. Methodological Results
Via the method of numerical experimentation, a computer program of a formal
accounting system has been applied to the complex problem of economic and
social development.order to deal adequately with the problem, which has been
conceived and handled in a manner different from the traditional approaches. it
was necessary to design a methodology capable of dealing with the various aspects
involved in the analyses and to devise a flexible and highly disaggregated mathe-
matical instrument (the PRODINGR model).
The results obtained and the experience gained in the course of several years
of intensive research clearly indicate that the method developed and the model
built are instruments of great value and multiple uses, despite the important prob-
lems that remain but that are capable of solution.
In this respect, reference may be made to the degree of exogeneity of the model
and its scarce theoretical (behavioral) content. The more exogenous it is, and thus
the fewer endogenous relations (theories) it contains, the more the model performs
as a mere accounting scheme of an economic system, and the greater the input
data required. Moreover, the information required increases with the disaggrega-
liOn of the model, which to a certain extent depends the objectives sought,
the hypotheses to be tested, and the nature of the problems to be analyzed.
The input data present at least two crucial issues: the availability of the
information required, in quantity and quality; and the need to make the data
internally consistent so as to effectively represent the state of the system in the
base year. A great deal of effort and coordination is necessary.
The output of data also presents problems of relative importance due to its
magnitude. In this case, the output must be systematized to offer a minimum of
consistent feasibility criteria, so as to simplify the analyses of experiments. Global
or macroeconomic balance indicators are not sufficient; more specific sets of
indicators are needed to arrive at a more profound evaluation of each experiment.
Moreover, each experiment must be carefully designed. in order to avoid a dis-
proportionate rise in computation costs. In point of fact, it is only after the model
user becomes thoroughly familiar with such a model that he will achieve a certain
efficiency in the technique of numerical experimentation. This can be unduly
delayed if the work is not performed by a coordinated team; taking advantage of
the division of labor without losing the notion of the organic whole of the work.
Special subroutines can be very helpful in dealing with the input and output
data. Thus, a program that translates raw data into the type of information fed
into the model (coefficients, rates) greatly simplifies the debugging process and
speeds the tuning of the model, also allowing experimentation by trial and error
with unreliable or conjectural information. Similarly, it is convenient to have pro-
grams that process the output differently, thereby facilitating communication364 Economic and Social Research in Latin America
(and presentation) to persons not familiar with the model, computers, or economics.
Bottlenecks in communications are not infrequently a great hindrance.
B. Policy Results
A first general conclusion of interest is that the two Development Styles
studied show similar results regarding overall growth rates, although important
qualitative differences may be observed in such aspects as income distribution.
unemployment, savings gaps, and foreign-exchange requirements. In other words,
the problem of economic development is not well stated if presented solely in
terms of per capita income and its rate of growth as target variables, since the same
rate of growth can have substantially different meanings in of more con-
crete indicators or criteria that reflect with greater precision and fidelity the true
significance of the process of development.
A second conclusion concerns the sensitivity of the strategies to the foreign-
trade policies assumed. While CONS remained an unlikely possibility from the
point of view of its internal conditions, particularly unemployment, in spite of the
very favorable conditions assumed for the external sector; CREA remained
feasible in terms of its internal conditions, although it became vulnerable in terms
of the unfavorable foreign-trade assumptions adopted.
As regards CONS, its strategy is one of passive imitation of the achievements
of the leading hegemonic nations, but without undergoing the profound structural
changes that, in those countries, historically preceded their present situation. This
seems to be contradictory in itself: an attempt at modernization without integrating
all of the sectors and without the internal cohesion of all the forces generating a
self-sustained process of modernization. While the consumption patterns of the
leading countries are postulated as goals, the distribution of income engendered
by the Development Style produces consumption gaps at the lower levels of the
income pyramid; thereby indicating that large segments of the population become
marginal and unable to participate in the market.
The CREA Style presents a different situation. Although it goes through
profound structural changes and a revolutionary educational process, CREA
must penetrate the world markets with new and competitive products, if it is to
finance the import requirements generated by a 6 percent rate of growth without
wasting its petroleum by exporting it crude and as a direct source of energy. Hence,
an issue that arises concerns the optimum rate of growth or absorptive capacity
of an economy like the Venezuelan, possessing abundant resources and attempting
to adopt a specific style of development: what is the gestation period of the assumed
changes; when can it begin obtaining the expected results?
Both Styles turned out to be rather unresponsive to changes in exports and
imports, insofar as the share of the industrial sector in total production is concerned.
This is not too surprising, in view of the relative unimportance of industrial ex-
ports; although the import• content of manufactured products is rather large
initially, and somewhat greater effects were to be expected. Obviously, then, this
means that a more detailed and profound study of the problem is necessary before
attempting to derive more concrete conclusions. But one fact does seem to hold
true; namely, that Latin American countries (in particular those like Venezuela)Analysis of Foreign Trade Policies 365
shouldnot expect definitive solutions to their problems from foreign-trade policies
alone. Profound internal changes are required in order to overcome under-
development.
Furthermore, in both cases studied, a remaining issue concerns the consistency
of the specific policy hypotheses tested with the general development strategies
defined. In any case, to the results obtained nothing more should be attributed
than what can be expected from long-run projections and analyses that are merely
average indicators of approximate trends and situations.
It is reasonable to conclude, however, regardless of the style of development,
that the social aspects of development are just as important as the technical-
economic aspects. They interact and combine to establish the limits of the real
internal possibilities of development and the feasibility or reality of the strategy
adopted. Furthermore, it also seems to be fairly clear that foreign trade is an
extremely important (strategic) variable in any style of development attempted,
even in a country rich in resources such as Venezuela. And in this respect, it is
significant to determine how to convert liquid foreign exchange into productive
resources in a way consistent with a development program. Venezuela faces such
a situation at present, although it does not have a clear and well-established develop-
ment policy.
Finally, two additional conclusions stand out as interesting and plausible.
The first of these refers to foreign capital, and the second to the thirty-three-year
period of projection. In the case of foreign capital, it not only undoubtedly and
excessively burdens the balance of payments with profit and service remittances
abroad, but also seems to present an obstacle to the establishment of autonomous
consumption (and so cultural) patterns and the eradication of technological and
cultural dependence. Regarding the thirty-three years of the projection, these
were barely sufficient to derive interesting conclusions; in fact, entirely different
conclusions might have been derived from a shorter projcction (say, twenty years
or less).
11. APPENDIX
.4.Secioral Class jficaiion of the Model
Following is a list of the sectorscomprising the PRODINGR. The number. between parentheses
refers to the International Uniform Classification ofeconomic activities that appliestothe sector.
Eachsector is subdivided into techniques, according to size or type of social organization involved.
I: Agriculture (0)
2: Petroleum(13. 32)
3: Mining(ll, 12, 14. 19)
4: Foods and Beverages (20. 21. 22)
5: Textiles and Shoes (23, 24)
6: Other Consumer Goods (26, 28)
7: Intermediate Goods (25. 27. 29. 30, 31. 33. 34, 39)
8: Capital Goods and Vehicles (35,36.37. 38)
9: Housing Construction
10: Other Construction
II: Electricity. Water. and Urban Sanitation
12: Transport
13: Commerce and Finance
14: Other Services (82. 83. 85—except 821. 822, 823. 852. 853)
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16: Health (822)
17: Education (821, 823)
18: Government Services (81)
19:Residential Property
B. LaborForceSubdivision
Thelabor force is classified into four levels of skills or training and four occupational categories.








C. Classtfication of Loans and Debts
There are four types of loans, according to payment conditions regarding interest payments and
terms.
Hard Loans (short term, averaging 3 months)
Semi-hard Loans (medium short term, averaging I year)
Semi-soft Loans (medium long term, averaging 3 years)
Soft Loans (long term, averaging 10 years)
In addition, three types of creditors arc considered: foreign, domestic banks. and domestic non-
banking sources.
D. Distribution of DisposableFamily Income
Four levels of income account for the distribution of disposable family and personal income. The
limits shift through time according to the rate of growth of per capita gross income.
High (over 3,000 bolivars per month. 1966 prices)
Medium High (between 1.500 and 3,000 bolivars per month, 1966 prices)
Medium Low (between 500 and 1.500 bolivars per month. 1966 prices)
Low (under 500 bolivars per month. 1966 prices)